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DETAILED ACTION 
Electiott/Restrictions 

1. Claims 1-11 withdrawn from further considerate pursuant to 37 CFR 1.142(b) 
as t*ing drawn to a nonelected invenuon, there being no a.lowable genenc or .inking 
claim. Election was made without traverse in Paper No. 4. 

Claim Rejections - 35 USC § 112 
2 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 



3. Claims 12-28 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while be.ng enabling for a patterned stack including a vertical 
semiconductor body, does not reasonably provide enablement for exposed sidewalls, 
andagate d.electnc located on exposed sidewalls. The specification does not enabie 

connected, to use the invention commensurate in scope with these claims. In the instant 
case, claims 12-28 have the recited limitations of "a patterned stack including at least a 
vertica. semiconductor body having exposed sidewalls located on an upper surface o, a 
substrate; a gate d.electnc located on each exposed sidewal. of said vertical 
S em,conductorbody",i t isnotedtha,s,ncea g atedie,ectr,cis,ocatedonthesidewal,s 



it 
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of the sen,—, bod, and that s.nce the Ca.ms are directed to a structure and not 
amet hodwnereinagated,e,ectr,c maybe formed on exposed areas, that the , imitation 
or.exposedsidewans-.snotenaHed.nthestrucU.rewheninthesanreda.nranother 

layer is covering the sidewalls. 

4 C.a, m 13 is rejected under 35 U.S.C 112. «rst paragraph, as failing to comply 

aesc.hed.nthespecncatroninsuchawayastoenah.eones^.nthearttowh.ch 
perta.n.orw.thwhrchUtsmostneartyconnected.tonra.eand/orusethe.nventron. 
The re,s no enablement ,n the specincahon or the drawings for the claimed feat.ro of 
th ep-type gate portion, the n-type gate portion, the interconnect, and the planar, Z ,ng 
structure having a same final shape, as it is shown in Figs. 5B, 6B, 7B, 8B, and 9B, the p- 
^pegate portion and the n-type gate portion have a Similar final shape, but the 

shape, thus the limitation is not reasonabty conveyed in the specification. 



Claim Rejections -35 USC§102 
5 . Th efonowin gl sa q uotationoftheappropriateparagra P hso f 35U.S.C.102that 

form the bas,s for the rejections underthis section made in this Office achon: 

A person shall be entitled to a patent unless - 

(e) the invention was described in- another filed in the United States 
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. , „ 122(b) only ,( the mternai.onal .ppto.ion d«i C na,in 8 (he United S...CS »« 
2 1' t,,,, 8 ran,ed on » •P^^^^VnoTb. deen,ed «« <" 
the treaty denned in section 351(a). 

. j nr i,> r 35 U S C 102(e) as being anticipated by 
6 . Claims 12, 19-27 are rejected under 35 U.b.u i«A > 

Endersetal. (U.S. Pat. 6,503,784 Bl). 

. a ns 1 stortbatcompr,sesapatternedstac k .nc,udin g at,eastaver1 1 ca 1 se ml conductor 
b od y 54a h av,n g sidewaHs52 1 oca t edonanuppersur f aceo f asu b strate;a g a t e 

.educated on the sidewaUs of the vernca, semiconductor body; a p-type gate 
po r h on56p 1 oca,edonones,deo fth ever h ca 1 sem,conductorbodyandann-typegate 

por t,on56n,ocated on an opposing side or the verhcat semiconductor body54 a, the 
gat e portions located on the upper surface or the substrate and are separated tron, the 
v er n ca 1 semiconductorbo dy 54abytnegated,e 1 ectric,andantnterconnect l ocatedat 

lea5 tovertbep-type g ateporuon and the n-type gate portion and a pi—g 
structure (110 and metal 1) above the interconnect 1. 

Kegardingdaim 20, Enders eta,, d.sdose, the semiconductor body hav.ng a 

hard mask 57 present on an upper surface. 

Regarding da,m 21, Enders et a, disdoses the hard masK comprising an oxide 

(col. 5, 11. 57-60). 
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Kega.dingc^^Ende^aKd.sdosestha.then-Wegatepo.donis 
compr ,se d o f N- d opeapo ly5 , ll conan dth ep-,pe g a te po r Hon„co mP n S e d o f P- W e 

polysilicon (col. 7,H.8-51, col. 8, II. 1-16). 

Ke g a rdi n g c,a imS 23an d 24, E n d e r seUl. dl scloses,n f , g .20 th a t t h esu b s tr a t e 

com p r ,sesan U ppe ri n 5 u,a HngP o rH on80an d a,owe r se m ,con d uc«n g po rt onH. 

R e g a rdl n g cla im 25,En d e r se t a,. di5 c,ose„n F ,, 5 C th a t pa rt o ft Hepla„an Z ,n g 

material is METAL 1. 

Reg ard,n g c,a, m 26, Enders et al. discloses source/dra.n re g ,ons ,n areas 

adjacent ,o the vertical sem.conductor body (3D, 6D, 6S, etc.). 

Ke g a r d 1 n g c 1 ai m 2 7 , E n d e r se t al.d i sc l oses t ha lth esou r ce/d™n reg ,onsa re 

doped so as ,o have erther donor or acceptor impunties. 

Claim Rejections - 35 USC § 103 

^ f K TI S C 103(a) which forms the basis for all 
7 . The following is a quotation of 35 U.S.C. 

obv.ousnessreiectionssetforth.nthisOfficeachon: ^ ^ ^ 

Srth in section 102 of this title, if the d.fference J ve been obv ious at the time the 

£ prior art are such that the subject as^hok wou ^ ^ ^ ^ pertftins . 

8 . Clatmsl^and^^^^ 
over Enders et al.. 

Ke g ardin g c,a, m s 14, 15, and 18, Enders et a,, d.sdoses that the p-type g ate 
porHo „andthen-,pe g atepor«onarec„ m posedo f apo, y s,, K onconta i n,n gm ater,a l . 
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Enae.etaUu^disCosesthatthep.anan.ngs.uctu.eco.pnsessmconoxid, 

Thus , a« a « .atena,, *on o.de ,s a poK^con-—, n^ena,. U 

wou , d We to no b v i o U s to oneo f o rd ,na ry s k , 1 Un th ea rt aU h e tim e th e,„venHo„ 

wasm a d e to use„on- d ope d po ly sU 1 conas th ep 1 a„a ri z 1 n gm a te na 1 ,s i nce,t h a sbe en 

heldlote * Bl e E - ski l l o f a«o tein ,e lrtt ose 1 «U^^on 

Leshin,125 USPQ416. 

R e g a rdi n g c l a, m s 1 aan dl7 ,En d e r se t a, dl saose th e US eo f va n ous m a t e ri a, 5f o r 

theconducHv e,a y e rS1 nc ludi n gth e U seo fat an ium ,«a nium n ltr , d e, W an, UmS ,Wc ld e 

and tangst ena m on g o to s t o f o™ con.cts an d —ecnon, I, ,s an ***** 
prop e rty o f .ese m a t enaMo tehl S M y re s.s t anUo d opan tdl « U s 1 o,T hu s, lt wou ld 
hav e b ee„o b v i o U s t oo„eo f o rd ,na ry s ki U,„ th ea rt a tth e hm e th e inven.cn was m a d e 
tousea n y o fth ea b ove re c itedm e t a 1 sa S use dbyE n d e r se tal ,nt h eco„ t ac t san dm e t a, 

awork ennt h ea rtto se,ec t a ta own m ate„a,on th e b as 1 son t ssu it a bi U tyf o rtb e 
inte n d e d « S ea 5 a m a«e r o f o b v i o U s d es, g nc h o,ce,n r e L e Sb ,n,l 2 SUSPQ«e. 

. a ns, 5torth atco mp n 5 esap-t y pe g a t epo rh on5epan d ann- tyP e g a t epo rb o„5 ta ona 

ar econ 1 pose d o f po, y sn 1 con ; a-netaUn— th ep- tyP e g atepo rh on 
56p an. *e n-.pe g a t e po.on S.n; an d a pUnrf-, C™ - — '> 
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ab ove the interconnect!;^ eta., further discloses in Fig, 2S and 5C a field effect 
.ans.storthatcomprisesapa^ 

body 54a having sidewalls 52 located on an upper surface of a substrate; a gate 
dielectric 52 located on the s.dewa.ls of the vertical semiconductor body; a p-type gate 
port.cn 56 P located on one side of the vertical semiconductor body and an n-typegate 
P ortion56n located on an opposing side of the ver«ca, semiconductor bod y 54 a, the 
ga te portions located on the upper surface of ore substrate and are separated from the 
vertrca, semiconductor body 54a by the gate dielectric, and an interconnect located at 
leastover the p-typegate portion and the n-typegate portion andaplanarizmg 

structure (110 and metal 1) above the interconnect 1. 

Regarding the feature of the planar,z,ng structure being a doped polys.hcon 
5trU cture,Enderseta,.d,sc,osesthatthe p-type gate porhonand the n-typegate portion 

are composed of a polys.licon containing materia,. Enders et al. further discloses that 

sl „con oxide is a po,ysi,icon-con,a,n,ng material. It would have been obvous to one of 
ordinary skill in the art at the Ume the invention was made to use doped or non-doped 
polysiliconas the planar, Z ,ng material, since ithas been held to be within the genera. 

sk ,„ of a worker ,n the art to select a known materia, on the bas.s of its suitability for the 
tended use as a matter of obv.ous design choice. In re Lesh.n, 125 USPQ 416. 

Regarding the featureof the interconnect being a meta, s.licide interconnect, 
Enders et al. disclose the use of vanous materia, for the conductive layers including the 
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use of titanium. titanium nitride, titanium si.ic.de and tungsten among others to form 
contacts and interconnection, It is an inherent property of these materials to be highly 
resistant to dopant diffusion. Thus, it would have been obvious to one of ordinary skill 
in the art a, the hme the invention was made to use metal silicide as used by Enders et 
a,, in the contacts and meta. layers as the interconnect materia,, since it has been held to 
be within the general ski., of a worker in the art to select a known materia, on the basis 
0 , * suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ 416. 

Response to Arguments 
9. Applicant's arguments filed 5/2/03 have been fully considered but they are not 

persuasive. 

With regards to applicants arguments directed to the newly amended claims, 
the newly added features are addressed above in the rejections. 

With regards to applicants argument that in Enders et al. the transistors are 
formed into trenches that are located below an upper surface of a semiconductor body, 
and that Enders et al do not disclose applicants patterned stack including at leas, a 
vertical semiconductor body having exposed sidewalls located on an upper surface of 
the substrate, it is noted that although the process starts by forming trenches in the 
substrate, the final structure that is shown in Fig. 5C clearly shows a patterned stack 
including a, least a vertical semiconductor body 54a having sidewa.ls located on an 
upper surface of a substrate 14, it is further noted that as the claims are directed to the 



Application/Control Number: 09/683,328 Page 9 

Art Unit: 2814 

device and not to the method of making the device, and that the final structure of 
Enders et al. discloses the semiconductor body 54a on an upper surface of the substrate, 
that the structure of Enders et al. discloses the claimed feature. 

With regards to Enders et al. not teaching an asymmetric FET, it is noted that the 
phrase "asymmetric FET" is only recited on the preamble and has not been given any 
patentable weight, since Enders et al teach the described features in the claims. 

Conclusion 

Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and 
any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date 
of the advisory action. In no event, however, will the statutory period for reply expire 
later than SIX MONTHS from the date of this final action. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ginette Peralta whose telephone number is (703)305- 
7722. The examiner can normally be reached on Monday to Friday 8:00 AM- 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (703)308-4918. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703)308-7722 for 
regular communications and (703)308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)308- 
0956. 



GP 

July 10, 2003 
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